
Jctur.pns slruclur.pas

..anhol. coat
bur .t riictu..
u9d:atructu..
ur_atructu..

- ••~O

- ••re)

- ••,.0
- ••~o

cr It lcal_dapth ~ _J>P4cyl• .,....at_cMptb

It (copp.r_Indlc.tor • I, .nd (tlb.r_lndlc.tor - II thon
crltlcal_d.pth ~ aaa(eopp.rylaceaaat_~tb. tLbaryl.ca.aat_deptbl IVlobAJ.pe.)

I CelculAt ••0JI toxtur. J~act

It (copper_Indlc.tor - II .nd (tlbar_lndlcator • 0) <hon
crltlc.l_d.pth'· c~rylac.-.at_deptb

.oll_t.xturo_lndlcator • 0

tor I - I to Nuara.~.

It 6U&tTeatt11.teatdk. - .011 t •• tur. th.n
.011 t •• tur. Indlc.. tor - iurtra.tt11.t.p...,t

end It - -

It (copp.r_Indlcator • 01 and IUb.r_lndlcator - I) thon
crltlc.l_d.pth - tLberyl.c...at_deptb

tr••-pct - oBa - pct_u9d - pet_bur - pct_•• r
It fr••-pct < ••~ thon fr ••-pct - ••co

I Int.r..ct wat.r tabJo and cock hardor•• }

tor I ~ I 'to NuaDeae'oae.
It d.nalt)' >- DJ.tI'Juuu.-IJJ .•ae1t]1' th.n

pct_u9d - D1.t.Pluuu.-t11.G9dPot
pct_bur - D1etl'l ...uu.-IJI ....a:I'ot
pct .. u - Dhtl'laauu.-IJI.A.edot

.nd It-

I CaJcul .. t • • tructur. dl.trlbutlon

It to.d.r_lndlc.tor - 0 th.n I thl, 1. lor dl,trlbutlon plant

dJ .. t_copp.C_C&.hJ._cAp.aci ty • bAlL) • 1

• ...rdRock. tnoc I11. r ••dUgd
••~.truoI11.r••d8Yr

••~Struclll.r••dA.c

~ I th.n
..,d .h....
b ..r-.".r.
.er:.hare

It t ••d.r Indlc.. tor
u9d .tructu.. ~
bur:atr..ct.... ~
••c_atructuc. -.11.
u,d_.tructur. - u9d_.h.. r••••rdllookStruolll.Dl.tDgd
b.. r .tr..ct.. r. ~ bur .h.. r••••rdRock.truoI11.Dl.~
•• r-.tfucture - •• r-.hare ••ardRockstruclil.Dl.tA.r
It - -.nd

\ .nd it
n,xt

IIJookJ lJl. t.~ c~r c~bJ. c~p~clty It J1ko ~.J.u. copper feeder ~1 ••
It t ••d.r Indicator - 1 then -

NuMb.CafDucto - roundlcopp.r lin•• I t ••d copper cabl. c.pacJty • halt)
• rounaltlb.r_llnn I tL.ber:::cabl._c.paciiy • halt) • I

.1 ••
Huabe[OfDucta ~ round(copper lln.,

.nd It -

tor - I to MuaDeAatoa...
It d.nalt)' >••udllocJrStnoolJl.deadty th.n

It (dopth to bod rock ( critical d.pthl and (hardno... 'HARO'I <hon
lu,. hiid rock vaJuu} -)

tor I • I to NuaDe"'~.

It d.on.lt)' >- Ooop l uu.-Ill .de..1t]1' thon
pct ..,d - 000p' 1 ~111.0pdP0t

pct-bur - Ooop'••dPl"'~I1J.hd'at
pct:•• r - 000p...dPl... uu.-11J.A.a:I'ot

• nd It
n.at

{ thJ, J. tor t ••der pJant }

next

.1 ••

neMt
, ••h••ld .or1lht S.rCrul .rray, UN biliary .urch

ond It
V • •h•• ld HI • d•••II,_I..d....rlobl. 'or "N I. oil .",,"q"t.1 uk..a.II.... daaolly d_ ul <h..... It NuMb.rotOUct. < 2 th.n Hu~.<OtDuc<. - 2

I C.t ohorJng Inlor.atlon }

tor I - 1 to NuaDe••'o...
It d.n.lty ~- ''''~11J.de••l~ th.n

u9d .h.r. - "arJ..,J/.ogd •••r.
bur-.h.r. ~ r1..,1/ ....- ...
o.r-oh.r. ~ r1..t1/.A.r- ...

• nd It - -
nOKt

ICeleuJot. wet.r tabl••It.ct }

tor I - I to ~Ae'OD••
It d.nolty ~- ~l.~acll/.deAeJtyth.n

Henhol.'p.cln, - HeAbol.~.oll/.~1espacLng

.nd It
n•• t

latt~t to lind the ••nhol. wJth the eorr.ct nUaber ot duclo}
tor I - I to ~c'A~1••1... - 1

It MuaberOfDucto ). ~leco.tt11.~~th.n
....hol._co.t - H&AboleCD.tll/ .•ardOD.t I Manhol.Spaclnq

I ~fthol. eo,t per loot tor und.rgroundl
.nd If
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lclur.pns s\rtIclur.pns

• I

It t.od.r Indicator - I thon
Nu~orotDucts - roundlcoppor Iino. / , ••d copp.r cobl. c •••cJty , b.ltl

round(flber_llnes I .ti.h.r:C&bl._~.p.cJ.ty t h.-It) t ,1
.l.e

Humba,OfOuctt - roundlcapper_line, I dJ.t_copp.c_c&bl._capacLty t baltl

·w· ..... O't .be....
tor I - I to ~~'ODa.

lr dantlty ~- IlottJlock.t.ruottl. ~~ltyj then
It taadar Indicator· I than

U9d structura • u9d sharo • 'ottAock,truolJ).r••dUgd
b~r:.tructuro - bur:.h.ro ° 'ottAock,truolJ).r••daur
A.r structure - I.e ,hare ••o~tAoclStrua(lJ.r••dA.r

ond It - -
.1,.

u9d structuro - uqd .hart ° 'ottAock't~olJI.DJ.tDVd

bur-ttructuro - bur-.h.ro • 'ottAook'tcuolJJ.DJ.~
•• r-.tructure - •• r-share • 'ot~'trucI1J.D1.LA.r

.nd 1t - -
n•• t

ne.t

tor I • I to NUaDw"'OD••
It donslty ~ • • o~l.tkUOlll.~ltT thon

It tttdtr Indicator· 1 than
u9d tiructurt - u9d thart • Mo~l.truolll.r••dOVd
bur-atructura • bur-.hara ° Mocaal.truolll.raa;:
•• r:.tructure - •• r:.hare ••O~l.~IIJ.r••. a~

ond It

ond It

t,dd "flY _Jete. co~t J/ n.c.,~~.ryJ

It NuaborOtDuct. ~ ~l.co.tl~la'J.a.-JI.Duotcapthan
..nholo cost - .anholo co.t • ~l.co.tl~la'Ja•• ,.'azdCo.t

- ° I NuabarOfDuct. - ~olaOD.tl~ol.'Jaa.-JJ·.DuctC.pl

elso It (dapth to bodrock ~- crltlc.1 d.pth) and 1.011 to.turo Indlc.tor - II thon
I uao norNJ v.Ju.. ) - --

. loolu Ilk...IUUI.rtJAdlulor I. UI ...d pr.per'y, aM"••ost sM..... r....IlI. 'IOn r..,k' c..dld•••

01 ..
u9d .tructurt - U9d shara • Mo~l.t.ruolJI.DJ.tOVd

bur-.tructur. - bur-.h.ra • Momaal.truoIJI.Dl.taur
.tr-.tructur. - .tr-tharo • _o£atlftruolJI.DJ.~~

end 1r - - ...
noxt

II lo.dtr Indicator - I th.n
NuabtrOIOuct, - rou"dlcol'Ptr lin.. I to.d copper cobJ. c.p.city • b.H'

, roundltlbtr_llnot I Itber:::C1ab.la_c...oJty. baltJ , I
ellD

~u.v.rO(~Jct. - ro~nd( cOVp.~ 11neJ/dU.t ooppar cAbI. c.pactCy t h.lt} • 1
.nd It _.. - -

I I NumbtrOlDucts ( 2 tno" HumbtrOIDllctJ - 2

It NumberOtOUctt < 2 then Numb.rOtOUct, - 2

tor 1 - 1 to ~~.OD••

It d.nslty )- Ht4bolesp.olJ).a.o.Jty then
Hanhol.Sp.clnq - HAnboleSp.clJ).Ntabolesp.ctog

tnd It
nexl

.tor 1 - \ to H\.JaHAAbol••1••• - 1
II Uumberot Ducts ~- Ht.Ahol.co. t( t) . DuotC.p 'hon

...nholo cost - -..bol.Co.tlt/.'ottc".t I H.nholoSp.clnlJ
, ~nholo co,t por foot for undor9round/

.nd It
neat

for I - I to ~~Ioo••
It density ~- HtAbol.~.olt).daD.ttythtn

HtnholtSI'.clnq - Ntabolasp.al11.H&Al>ol.sp.oJog
.nd It

neAt

tor I - I to ~DJ••J.O. - 1
It NuaberOtDuct. ~. ~ltCa.tIJJ.Duotc.pth.n

••nhole_cost - HtaboJ.coatIJ) .lfo-..JCO.t / H."hoIo5p.clnq
I ••nhoJa co., p.r foot for und.rground1

end If
next

It NuaberOtOUcts ~ ~l.co.tl~l••J ••• -ll.DYDtca' then
.anhole coot - ••nhole cost • ~1.co.tl~10.1 ••• , .•oQatJco.t

- • IHumb.rOtDllct. - ~1.co.tl~la.1••• -1/.DuctC••)
end It

If HuMburOtOUcl3 » )UAJwd.co.tl~Abol••J ••• -JJ.DuctC.p thuu
... nhol. COSl - aAnhole COlt t a.a..Abol.eo.tlHuW4AAbol.SJ. ••• I . .Bo/tCo.t

- ·tHu~.rotOuct. - HaAbol.co.tl~1.S1s•• -Jl.VUctc.P)
tnd It

end It
IledJu.t ••nhol. co,, fDr aherJng
aAnhole_colt - uQd_,hare • ",.nhole_(."o)t • 1000 I £tI"ulCJ 111 UVJJ.lt.s pl.'£ A:JJO(OOl J
u9d structure - u9d ttructurv • 1000
bur-.tructure - bur-.tructur•• 1000
•• r:.tructur. - •• r:Jtructur•• lOOO

It (HlnSlopt < IU"Jopa1'rlgv.r) and ClUxSlope > .....5lo.. f'~Jl7\I'Irl tho"
u9d_.tructuro • uqd_.tructuro • Caab'Jopar.otor
bur .tructur. - bur atructur•• Caab.l~'.otor

•• r-.tructure - .er-.lructur•• Coab.l~'.otoc
aonholo_CD.t - ••nhole_cost ° COab.Jopar.otor

ols. I us • • oft rock v.Ju.s J
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Iru c(ur. pns

ol.a It (HlnSlepa < ~All~rrtov-rl than
u9d .tructur•• u9d .tructur•• NialJo,.r.otor
bur:.tructur•• bur:.tructur•• NialJo,.rtotor
a.r_.tructur•• a.r_.tructur•• NialJo.-r.otor
••nhol._co.t • aanhol,_colt • ~"l~'.otor

01 •• It IHa.Slop. ) ~.l~rrtgverl than
u9d_.tructur•• u9d_.tructura • ~lo,.r..tor
bur_.tructura • bur_.tructura • ~.l...r ..tor
•• r_.tructur•• a.r_.tructur•• ~.J.,.,..t.r
aanhol. co.t •••nhol. co.t • ~lopo'ootor

ond It - -

II.dJu.t parcant.g•• '0 th.y b.J.nc. to J.O, throwtng .ny dtll.r.nca Jnto plant type
wIth l.rg•• t doll.r .Gount
!r (.0 ~ .true • u9d .tructura ••0 a&DbDl•• aanhola co.tl

<- .r.e (aO bur atruo-' bur structure' - /,lobal.pa,1
• lao_••r_aeruo • a.r_,tructural' than

pct_u9d • pct_u9d • tra.-pct

ol.a II 1.0 bur atruo • bur .tructur'l
<- alnl ••'O IIQd atrue • u9d atructura ••0 a&DbDl. ' ..nhola coat, /glob.l-pa,1

, ••o_.";c_.trua •••I"_ltructure.) then -

pct_bur • pct_bur • tr.a_pct

coble. pas

cabla.pal

the two function. u ••d Out,ldl ot thi ••OOu18 Ire t •• d CAble COJt and di.t cable cost

funotloA r66d GAbl....t
p••••d v.rlobl~1
Hn••
dan.lty
tachnoiovy
'u9d_co..... r
'bur_copp.r
·.ar_coppar
'u9d_rtbar
'bur tiber
'aar- tiber
pct U9d
pct:bur
pct_oar

, ~

local var labl•• ,
I
t ....1
.....Z
u9dZ
burZ
.... 2

Iithl. t •• t .hould wrap thla functton, a.lt Jf thaea .r. no lln.a
It (coppar_lIn... tlber_lIn"l )- haU th.n

Itructur,_colt_ln • u9d_.tructur•• bur_.tructura ••ar_ltructur•• aanhol._co,t
el ••

u9d ,tructur......
bur~.tructur••••co
• er-,tructure •••~
..nhol. COlt .....
.tructura COtl tn - ••ro

.nd It --

pet_•• r • pet_a.r • ([ ••-pet

ol.a It (.0 a.r .truo ' aar atructur.,
<- alnl(.o .ui .truo • bur .tructur.1

, ••O_UGd_.Lruo • u9d_5cructur•• ao_-.aboJ.

and It

uQd_ltructur.
•• r .tructur.
bur-Itructure
.aniiol._colt

• pet utd • u9d structure
- pct:•• r •••r:.tructure
• pet bur' bur ttructur.
- pct:u9d •••nholl_cost

/9 1obal.pul
.anhola_co.tll than

69

u9d copp.' - ••ro
bur:copper - ••ro
•• r_copp.' - •••0

u9d~tlb.r - ••ro
bur Ob.r - ••rO
a.r-tlb.r - •••0

u9d2 - .aro
burl - ••ro
.... 2 - ••~o
t 1 - ••ro
t 2 .....

Illlna• • u.t be tot.l llna.
It lin•• < hall th.n

, ••d_cabl._co.t - .aro

al ••

U Itechnol09Y - copparZ61 or Itechnoiovy - copparHI or (tacllnoloQY - t II tll.n
It llna. <- f.ad copper cabl. capaolty th.n

tor 1 • I to-~.~l.'t •••
·W· lao... lLU caWt1 ua .a4tnlu4 ~,e.It11 .....Id ~ .n.nt'll....... ,. "" br...... Ihh I••p

II Iln.1 )- CopDl.tCo.tll/.C&bl•• l •• tllan
I coata .r. tnput ~r lOOll wo'r. lIorkJn9 wIth kt I
u9d_copp.r • pet_u9d ' eoproodCoatll/.Co.t~ , 1000
bur_copp.r • pet_bur ' COpraodCo.tll/.Co.~ , 1000
a.r_coppar - pet_a.r ' CopF••dCo.t/tl.Co.tAer • 1000
t .... l • u9d_copp.r • bur_coppor • a.r_copp.r

.nd It
neJilt
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le.pns clIble.pu

II t.chnolo,y - copp.r24 th.n

H Clul' ",pe' II ..,u",.d tlonl ",.111,11 0' 1""1.

t ••d cable co~t - t.~pl

.nd 1 r - -

.. r Ilb.r - t.~1 • pct '.r ' ru...r••<t::o.tlJ].co.tA••• 1000
t • .pl - u,d_tlb.r • bur=tlb.r • I.r_tlb.r

.nd II
·w ............ t~" I~••I. k ....,_........, ..lIy

II Iroundllln•• 1 .od roundll.~_copper_a&bl._c.p.oltyll

>- r!ber,••dea",l] .•l •• th.n
u,d2 - pct_u,d' r~.'.edco.t/l].Co.tUgd• 1000
bur2 - pct_bur • r1h••, ••<t::o.tlll.Co.~ • 1000
•• r2 - pct I.r • r1h••r ••dCo.t/I].CO.tA4. ' 1000
t • .,2 - u,d2 • bur2 • l.r2

.nd II
next

.nd if

.nd It

t ••pl - t ••pl • t • .,2
u,d_'lb.r • utd_'lb.r • u,d2
bur tlb.r - bur flb.r • bur2
ler-tlb.r - I.r=flb.r • l.r2

function diat Q~l. oo.~

pl•••d v~labl;j,
lin••
d.nli ty
9"u"
'u,d.copper
'bur.copper
·.ar_copptr
pct "9d
pct:"r
pct a.r

)

"

_HlpU•• ~4

• _1t1pUo.-~4

, _HlpU,.-'4
_HlpU...:::,.

i-I to .uar.edCAbl••1•••
It Iroundll••d_o......._oaJ)l._....UFtI •• ~.U,."., ,,,.ft

IlthJ. J. Ant.g•• dlvJ.J.-.~.'r.,.,.Af~.-.., .t 1•• r.DI ••
t ....I· lroundOlnul "I. ,_t,""t._•._Je_ "'1
uqd copp.r - t.~1 • pet ~ • CWp~•• ,., a..,~ . IIII
Dur-copp.r - t.~1 • pe'-", •~•• ,.,.~...... 1.01
I.r-copp.r - t ••pl • pc,-••, •~•• ,.,,~.'A4• . 1100
t • .pl - u,d copp.r • bU'-~' •••' e~,

.nd It - • -
//c.JcuJ.t. c.~ldu.J c.bl ••• ,.
It (roundll1nul .000.oundlt.--t,......._...Je....... f)11

>- CopF••dCo~tlll·.all. th.n
u,d2 • pct u,d • Cop,.~•• tIJ'.co.tDtd • 1000
bur2 • pct-bur • Cop,.~••tll/.CO.taux • 1000
l.r2 - pct-I.r • Cop,.~••tll/.co.tA... • 1000
t • .,2 - u,d2 • bur2 • ..r2
II

.1 ..
lor

t ••pl - te.pl • t ••p2
u'd_copp.r - U'd_copp.r • uqd2
bur_copp.r - bur_coppor • bur2
.ar_copper - •• r_coppor ••• r2

.nd
ne.t

.nd II

f ••d cabl. co.t - t ••pl
u,d copp.r-- uqd copp.r
bur=copp.r - bur=copp.r
I.r.copp.r - •• r_copp.r

.1 ..
t ••d clbl. co.t - l.apl

.nd If - -

.1 •• ! cochnoJooy J. tJber I loc.l .., ... ~.bl•• l

u,d.copp.r - ••ro
bur_copp.r - I.ro
o.,.copp.r - I.ro
l i - I.ro
t l - I.ro
u,d2 - I.ro
burl - I.ro
•• (2 - lero

l.apl
t ....Z
u,d2
bur2
•• r2

It lin•• <- bolt th.n
dl.l_Clbl._colt - •••0

1000
1000
1000

II llno. <- tLbe~ cAbI. o.p.clty th.n
. It. cabl' oWo, .0" .MWI - -

lor I - I to HU&F~rC&bJo'J•••
It lin•• >- r1he.r.edCo.t/l1.ol•• thon

u,d.flb.r • pet_u'd • rtba..r.odOo.tll/.CootOfd •
bur flb.r • pet bur • ,tba.'.-doo.tll/.C.o~

a.r-flb.r - pel-o.r • r1he..r.odOootllJ.Co.tA.••
t • .pl - u9d Ilber • bur flb.r • I.r flb.r
U - - -.nd

n•• t
.1 ..

tor I - I to ~!be~1••1•••
v • I..... II". Ihl••~.I.. k n...,_....._,.,or",

II lroundll.ed cD,P.PIo 0&bJ. o~altyl' >- r~.r••dCoot/I].'l •• then
V. I.ok> 111.••1.1••~.I" k lIk,_cl"'.U,uii"y - -

t..,1 • Iroundilln•• ' dlv roundll.ed_ocppe._oAbl._cop.oJtYII
uVd_flb.r • t ....1 • pc._u,d • rtba.r.adCo",J/.COotQVd • 1000
bur_flb.r - l.apl • pct_bur ' r1he.r.edCoot'Jl.OO.~ ' 1000
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Ie.pas prlmdisl.pas

ela.
t ••pl ••ero
t.ap2 - .ero

ptlmdi II, pal

t ••pl • teapl + t.ap2
utd_coPPI, • utd_copper + U9 d2
bu,_copp.r • bu,_copp.r + bur2
le,_copper • ler_copp.r + lor2

If (roundllln.I' .cd round(dt.t_"oppar_~1._,,~eQ1tYll

,. copDtetco.til).cab10.1•• thaft
utd2 • pct utd • C~l.tco.tll,.OO.tOVd • 1000
bur2 • pet-bur • Co.PD1.tcoetlll.00e~ • 1000
••1'2 • pct-•• r • CapD1.tOO.t,1,.CO.tAo... 1000
toap2 • utd2 + bur2 ••• r2

.nd If
nl.t

ond If

If lin.. (M dht a....... cAbI. ".,..a1ty th.n
tor I • I to-'-:Ab1••h ••

, 1••1u Ilk. ubltt cr......nl......, .. 'a' .11••,.. 1M , ....nf4,~ I. _ brea" •••1I1a 1M,
If Iln.a (M co.PD1etco.tlll.C&bl••1•• th.ft

utd copp.r - pct Utd • copDtatC.atlll.c.otpPd • 1000
bu,-copper - pct-bu, • cqpDlatc.atlll,c..~ • 1000
•• r:c099.' M pct:•• r • CopDlatc.atlll.c.atAor • 1000
te.pl • Utd copp.r • bur capp.r •••1' copper

endU - - -
n•• t.11.
for 1 • I to ~abl••1•••

tr (roundldta' a~.. c&ble a."alty) (- CopDh.CO.tUI.Cabla.h.,
ta.pl - 'rGundllln.., dTv 'ClUnd'd1.t_~._a&b"_" ...acitJ'"
utd_copp.r • t.apl • pct_u9d • ~l.'CD.t,l,.OD.tPfd • 1000
bur copp.r - t.apl • pct bu, • ~1.'C..tll1.ODa~ , 1000
•• r-copp., - t.apl • pct-•• r • COpDl.~atll,.OD.tAor • 1000
t • .pl - utd copp., • bur-copp., •••, coppa'

end 1l - - -

the only procedure uled outsldl ot <hi. aodule I. c.lcullte_prla_dlstrlbut\on_cost

i
' .

prooa4uCI ~letl_l1.'1

p••••d verl.ble.,
GR
n I nuaber ot nod••
to

line voctor
DlstTONod.
DlatToSAI
cuta
danllty
FlllFactor
'dllt COlt
'utd_Cable
'bur c.bl.
- •• r-CAble
'utd:.t,ucturo
'bu,_at cuctu,.
- •• r .lructure
•KaniiollCost

10c.1 v.dabl .. ,
c
I
nc
k •
..AI ~ut

9 U :
'
)n..

t 24 _ 'ln..
Itruc:ture cost
cebl. Cali
tachnol09Y
uel
bcl
.cl
uc2
bc2
.c2u.
bs
II

all
pen.lty
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cu. coppIla -

92'_llnl.111 - SA,arraYII-II.A•• Llo•• / rlllr.c(o,
-ISA aeeayll-II.B~.Lln••
- 11/12' SA arrayll-I).S"ltchedDSI
. II I 12 • SA:arrarll-II.SpcI"'CCIUDSI\ I fillrac(or

tl 110•• 11) - ISA .".yll-II·Swltch.dDSl
s",:ut.rll-ll.spcIAcc...OSII / flllractot

2 •••"'0
2 - ....0

) - ••~o
) - ••rO

:1 •••ro
') ro
;) 'ero
(] •••ro
•••~I' , ..,',,. .

It t' ..,Uf.""" , _._..
,"""'t'''"._~~:".. j ..

:: ::l ~~~.: ~:: ':::
H ...'~~~ ~: " .•eIN

cau copperH
924 . 11n8O lll - SA arrartl-II.Aa.Llne. I rlllraCtot

- ISA'uroyfl-II.Bu,Lln••
III 12 • SA aerayll-II .Swlteh.dDSI

- II I 12 • s~:areaYI1-II.speIAce."OSII rllll',c(O(

nc - ~utitlJ tor l - 2 to n do if cuts(ll>nc then nC • cut.tll

aod It
ne.t

i flut, .ah thl technoloty dotlr.Jl1atlon. I

for I - 2 to n
It j <- AU. ••• - I than

call oaTaulet. '"ed"r tlahnoloqy
pa•• v.rlabla,~ -
Ol.t1051011tcll III
1 • I
dendty
fill factor
'Uchnoloqr
'n2016
'onl

'n"
·n2t
pet uqd
pet-bile
pct:.. r

tor 1 • ) to n
wA,_cutlll - r.l ••

next

tor I -.1 to n
926 11 oul il ~ 1ltIlO
9,.-11nuI1) - IDO
tl i1neall) - ,~
lib•.clcabl•• til~~.4

,: tot i,·~.1-:~o.11011
1\·. r.·tlME l!1I..{t)'ur"·'JPO
,,~~;.I.' :Gill~ . - ..." ,.
n.Mot

(or I ~ 2 to n
it 1 (- D~I••• 1 thu\

)
Itlch'~'1
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tl lln.,lll • IS'" arroyll-ll.swltctledDSI
SA:orroyll-ll.spcIACC.UOSII I rt II r"cto,

CUI t I
\1-lIn•• \l1 - (SA arroyll-II.Ra.Llne. I riliraeto,

SA-aer.Yli-II.B~ILln•• I rlilr.etoel
tJ_c.~ay_~.Qtoc / \2

cas. tlb'lr
rib.. lln.'lll • lSI< H<4yll-lI.n2016' SA orroyll-I).0612

sA-Hcarll-ll.n96 • SA arrayll-ll.n]4)
4 ,'·'tb.cTJ1U.etor -

end •• tect
~n.kt

eod ':l

ta.dar co.t - Z£RO
r••d_,p11co_colt - LZAO

Cuf C = ) to nc
tor I - 2 to n

it nott ..". cutll)) then
If cutllll-C th.n

l - tolll
'126 ilnalltl - '126 lln•• ltl - 92& llne.lll
924-lln•• lll - 924-1In.'lll • 924-llnal\11
tl_llna.lll - tl_Iine.lkl • ti_lln•• lll

/do JUJU JJnu·.JjnlJ

/_ lOok At ~pHcln9 coft·i-"h';"'Tkono.ll~Jli·""UJotel1t)

t
~.r:.: '/ .,.... '.' ~~.'; tt, tlbn2,clbh'l1J LX o:th.ii
~:':f:<~" :·:~' .. :i ,,~;,\.~.: ~~~~:. '7.::0£'0.r:t ,::. I.: .1 ..•• ," .•·•• ;.·" ·btl·,•.••n>U'l: I.l"~" .. 1. ,1 __ 1, ..

~Bf
~ ..... ,.,".- .' ,'·1.'· .. ,.·,.',~;·.tl'·· ......
I· r ~I·J <'\'. ,,,. ri"~" J.. '•.r'l t-;tli;;I'· '.:":~.'~., ,tJ, ;.\1 121,-. ,••.1'0

:,,~,•.w::! j L.·--:'~~'" ' ... bf2:..• .••rc
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cd.pas prlmfeed.pas

.:; ,,'''-':.wr.»I'·~''W;'l''!, ..rf'.-i.hJ
Ai J':1iAllL\.}j.fs{t'M~b~ll!l~~ J.~.••ftj

(c~bJe,pa,,1

(cable.pa.1

• call t ••d oabl. ooat
pass v.rlablas,-
926 I1n.. 111
density
copper26
-LJcl
'bel
·.cl
'url
'bCl
'aO
PCt uC/d
pet-bur
pel_au

• call ta.d oAbI. oo.t
pas. varlabl•• ,-
924 lin.. II 1
danslty
eoppu24
'ue2
'be2
'oe2
'un
'bt2
'an
pct_u9d

·~.~~·ftin~ci.rl\t.ti~~\;..·tQllOCli (ll
t." . '. ' jiUJ1.jl~1.t~'~'~~~~bu,..J.1

cable_con

. . .:_:,. t/':.... "'·""''''·'ltr.IU''!·","".,,,..... '!'d-~-'~'\t-;'IU"--" t' " ".'-1It :wa&ril~uo:...."""",.:l\[( ..~.~:l:'''''' -......~. ,=\A.IUl\._'1"""""..~P4~C•.coa .. l

\\a,d'f l\).'f~".9C1l1tl~~i1...MI2·r'rDli,nll6a.'l.r
., l_'l·~\II'JUb'itiliiur~t.tlijf . U1~·l:!j.~ttcitlOd.111
, \ .•lir..:flbec'~u.:d~ _'hLo~i.".t'UQ"od.lH

;iaii}JC:f;tnllJlB.nt.....fil~n
..':i"1ui~r;Hiiii :'I.~~ ca'it' .1.11'~11~:· .1b::l.1n-.
~'lUb.ttl;.bl. 1"1 .'fJ.~\ll'slkl~

~1'i

" 'l31:fllJf'a,.. mfilIiJltlll•.'l'tlRliil.'!t1~~~'W:~~ di.Uolloa.-,H
·tr7:f:;;;~ :1'1.;'.;" ,. , ,~,ll."..r:'flb~~~~!b"rJ~btt'i •i,1lIt 't-0ht'foHOd. U I.J~~/';~~I~.ll.; ..,.J", ....,~::'~•• t_Ub... j ...l &lIr.i:f~bU.:J...Ul::,Oht:rollod.ll I .

~
tt.':f.\!W1.~,\:t(:.~~~i'li:::F'trlojxt&,lii"'.nit.Ji·:16i~JUiJt'd.•~t:SnO<l.';J . ./
". t l,\', ... ·.·,1\ ·.i!ot (or,:I-"l,to tlbd call1.'UI'
·it~~f.i;,1\D.;~:I)\t1;!;-:"~.'r...~'~l-(lb~r.~((ri".'l~t1·f!bertCJbl.·•.·il), Hi IL;':.,f1bei:.':-U I\U 11l11)
.:~f.~\::IL~,·"'~I:~.:Jd511"1\

~.~~;''\;tW;l'=iY-Jltib.r:::cibf''·lkl~"Illb.fli!'''l''-IHa.::tlo.r.'.eab1.J(11'

7·;r.~;~~·tid>l(
evn.Vitt.r~~l'd: l~

ll'UTiI'V.illru;'l'.'I\i·.'\I,'n..'" flif"', .t:~, bun': io·,'.errfhi:· t all I'-....P,li),;qIf~j<i{ u._....__i>9,X.:A .It_t, - -~.. . •

t
ft'i
". \.1l1"4 ~t ];11I,

"~',If,, .. t·...

t
.,\-,\\1"',.:",;,,.J.

,.t :.:\04:

,:~:' ;~\"'.' .'
"'L,;~jI.
·;\··'\l

\.'(~1\V~{~J:Wt18I2iP..T6':b1JfI~lJit'(l"'i~~r.a~••ft..LhbI~2at21:r:,.::u!il1mi'~I~It~.t.f . 1Il1.a.lit!t·J1P)J~lf4iwriM••"lc.) ~1I.,j

i:im'!'.f):1OI~~,n~_t~.m"~'Ji!CiR!,.np.'1nlil'tt"'_·ln
}~,~l~r:\"'e.tt~~~~~'Mn~~1,.tcfll:~1.l1
r·\',·,.~~''lS!:,~.~l'!~:!~/miI3!I'HiI~.t.'',~~.lilid_'lj1'J~.ttr.,• .uOi~Gi:i.t
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nfcc:J,pus

pCt bur
pct_•• r

(c~I:>I •.p.,/

'.

'" ' .. '. -. ,.- ........ 't ::Tlor-j JII • • ...,· to .......

... ~._, .. ".I·-.."td ..... ·.... h .. ~ uet..: ~,i

11·"IM·...... ' .....·..... Il"i...t.' l·~.,f{ ..,

\'..;.::~:f!~t~:.·~;!~.~·b~.:~~~·~:·::~:~·. ;;,:;;~

It 192' 11n•• 111 + 92. Iln.'111 + tl Iln•• lll- tlb.e c.bl•• 1111
> 1.0.=' th.n - - -

f ••der COlt· r ••dar cost. ,atructure co,t • c.bl. COlt)
- • 01ltToHod.11I - -

u9d c.bl. - u9d c.bl. + luel + uc2 - uC]~1 • 01 otTollOO. I i i
bllr-c.bl•• bur-c.bl. + Ibcl • bc2 • bC)~1 • OI.tTollOO.II\
.ar-cabla ••ar-c.bla + I.cl + .c2 + ao)~1 • 01.tTollOO.II\
~~r"''''lir''·.i'-'~.I:·i'I_"',"da', '."', ".""'II'.~'all."I'1.,." ~..- ,,, ,' ' -"11"." Ill ' lI,a y 1I,a" , '···II'n'.II 'I

'" ,..:\ .'!1~!1·.:·.:!:1t.W :"It.~: ,.:_":"11.,,. ".1". ,':'• .a .. ·..a· (aUf.'. IH.".lI.'.',I
u9d_.tructll~. - u.d_.t~uctllr. + u•• DI.tTollod.111
bur .tructu~a - but .tructur. + b•• DI.tToliodalll
••c-.trllctu~. - ••~-.trllctur. + •• - DI.tTollodalll
MAnhol.Co.t - H.nhollCo.t +.n' OI.tTollod.111

.nd It

w'. cutlll - trua
and It -

...d if
n•• t I

n•• t C

9'

primfc:eJ.pas

pcoo-.l...,. pnan.
p••••d v.rl.bl •••
n I tluab.e of nod., I
to

·cut_oed

10c~1 varlabl •••
tOUl_cut.
cut_nua
w". cut
I -
j
cut_It

tot .. l Cut, - 0

ro, I • 1 to n
cut_oldll) - 0

n.xt

cut_n~ -

tor I - I lO n
,..._cullll • hl.e

oe"t

reput
for I - 2 to n

It not (w•• cutlill lhen
cut it : trul
tor-j • 2 to n

It nOl (w••_cutljll lhen
It lol11 - I then

-cut It • tal ..
end It -

.nd It
n.,ltt

It cut It th.n
cut' ordlll - cut nu.
w••-cutlll - true
total cut. - tot.l CUll • 1

and It - -
.nd U

cut_nua • cut_nua • 1

until tot. I_cut. - n - I

lunotlo. p~v'.10..1 oo.t
p••••d v.rl.bl.Si

-----------==-----=--~
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rim feed.pas
prlmfced.pas

, Tlr,t. alk. the t.chnology d.tee.ln.tJon.

11 I <_ 0"'_'-'1 than 1J00k only at "!Jve- noa. •• whJch ace Jnde••d J • . nu._SA.

loc.l v.rleble"
c.ble co.t
n20"-
n612
n96
n24
lin••
tochnol09V
uC
bc
.c
ut
bt
.t
.. I_Ind••

IC.lcuJat•• a provl,lonaJ {e.der co.t {or a glv.n SAl baled on 'JJ~atlng both
.tructure and cabl. co.t betw••n the JAI and the teee. and a cabJ. co.t only {oe
the .ntlee dl,tance {ea. the SAl to the ,wltch. I

•• leet CA •• t.chnol09Y

ae
aO

,c.ble .p'"1

.aD ... r capAc:•• r=tJ.b

- ••roCOil

call teed aabla "oat
pal. v.rl_blas,­
lin.1
d.nlltv
tachnol09V
'uc
'be
'.C
'ut
'bt
'.f
pet u9d
pct:::bur
pet •• r

,
al ..

provlolonal
and II

If llnal > than
provl.1onal co.t - disc • &c structure. diat2,witch

- (.o_ugd.....~P • uc t lo_bur_oop • be •
.,,_ulld_tib • uf , a,,_b.Jr_tib • bl

cabl. cost -

.nd .. I.ct

ca•• tib.r
lin••• (n2016 , n612 + n96 , n241 ' 4 I rLbe..TlIU.oto ..

CJi,. t 1
lin•• r SA_aeravlll.lina•• <J_..edUndancy_t.otor I 12

CAS. el ••
lin•• - SA .rr.vlll.R••Llne. / rlllFactor , (SA .rr.vlll.Bu.Lln••

- 11-/ 12 ' SA .rr.vlll.Swltch.dOSl -
- II / 12 ' SA:::aruvlll.spclAcca..OSll / rUlrActor

Ina..e~ the SAl I
dl.'ance to the lree I
dlatance to lhe .wJtch vla tr•• I
averag. den~lty tor tree I

i
diU
dlet2.witch
den. it"
F11I'.ctor
ac atructur.
pct_u9d
pct bur
pct •• r

, How caleuJat•• tructuea .nd c.bJ. COlt •• al.u.lng that geoJoglc {.ctor.
throughout t ••der eout••r. the •••• a. tho.e lor thll SA. I

p~~r. pr1a tr"
p••••d v.ii.bla••

provlllon.1 co,t • dllt I 1000
cill aaloulat. faeder tachnalogy
p.aa v.rl.bla.7 -
dlet2.witch
I
d••ultv
rillteetor
, tectlnolocn
'n2016
'n'12
'n"
'n24
pct_u9d
pet bur
pet:::.. r

itech.p..1 .1 ••

and If

n
dlot.
dan.lt V
rill F.etor
.e .cructur.
'_ir_
, to
,(iI.t2nod.

nu.o.r 01 node., IncludJng .wltch I
dl.t.nc. altel. I
aver.g. den.lty {or teae ,

llit 01 SAl•• wlth IJ - ~wltch

SAl th,t e.ch nod. poInt' to I
dI.t.nce Ira- e~ch SAl to ne.t nodo
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I.pllS

-------------==-===---------------==--------~----=--

~======

primfccd.plU

~-,---------=-==-~-----=---==--=====

;.1 eon.tant.:
.rv•• ",t"",.,

pct_.....
H2,.,1 tel>
_uVd
_but
_••r

I dj't~nc, 10 .wlteh (lOA e~ch SA' I

If con <
el kl
<fllkl
bl ~I

ono It

cl.! th.n
- co~t

- din
- I

c,1 v,chbllo,

11
12.
• In
1<1_
:1ht
dltt2
cost
lacllnol09Y

tor 1 • 1 to n do
'11) - (flO'

bll) • 0
elO - d1119'
dlill • uro

lle.Kt

ell I - .Ir:o
<111111 - ,uo

tor I - 2 to n
d2, (J I • dlat _Ill III

n•• t

,-
{or I - 2 to n

..In· diU",'
toe k - 2 to n

1f (t <> 11 th.n
It "., th.A

dl.t • dIIt_ljllkl
co.t - c.ll pr:ovl.10A&1 <>oakp." v.rl.bl •• , -

k-l
dllt
dhttdhljl
du.lty
rll1r.etor
.e .truetuu
pet_u9d
pel bur

'.

IpcJ.(,ad,p"J

It aln > clk' thon
"In· elkl
I • k
dl.t2 - dllkl • d2S1 blkl I

.nd It
end It

.nd If
next k

j - I
.ljl - 1.1 ..
<Shill - dltt2

n,"t I

loc I - 2 to n
tcoooill • I

-tOll' - bill
dl.t2Aodalll • dlill
dl.tZ• .,lrchlll - <f2.11)

,,_ttt

Iroalll - I
-toll) • I
dllt~od.'ll •••xo
dl.t'.~ltchlll - ••ro
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~iIl\Slli.PIl5

·I .... l.p••

•• only proc.dur. u••d out.ld. ot thl. tunctlon I. v.t_Ilnk_coat

roo.dur. ou-ulat. lifta.
p••••d yarlabie.,
n I llualHlr ot node~ I
to

(jaO lin••
DlatToNod.
DI.tToPrlaacy
cutl
denalty
~ ...
'1Ink_co.t
• ter. COlt

°n96 -
'n24
'uvd_cabh
'bur cabl.
a.at-cable
'IIvd:ttructure
"bur_atructura
",.r at ructur.
·Hanhol.Coat

loc.l vari.bl ••
c

oe

w•• cut
tl lin..
c.bl. coat
tlchnol09Y
.tructure_coit
lie
be
oe
ut
bt
.t
ua
b.....,.
t"",
pct IIVd
pet:bllr
pct_.er

technol09Y - t I

ne - clltl!l)

101

prlmSlI i.pM

tor I - 2 to n
It cut'lll>nc th.n

nc - cutlill
.nd It

tor I - I to n
wo._cutli) - t.I ••

n•• t

tor I - I to n
tl lln•• UI - •• ro

n•• t -

tor I - 2 to n
tl_lln.. 111 - d.O_lln.. [11 ' tJ_r~_Laotor I 12

ne.t

Ilnk_co.t - .ero
ter. COlt ••ero
uVd c.bl. - ••ro
bur-cabl. - ••ro
o.r-cabl. • ••ro
uvd-.tructur••••ro
bur-.tructura •••ro
a.r-.tructur. - .ero
~nhol.co.t •••ro

for c - 1 to nc
tor 1 - 2 to n

It not (w.. cut [Ill then
It clltllll-o th.n

k - tolll
tl ITo•• 'kl - tl Iln•• 'kl ' tl llne.lll
U-tl lln.. [11 '-••H'th.n -

t;p - coil .truotur. oo.t fA
pAS' v.rlabl.,7 -
tl IIn.. ,11
o -
den.lty
SA..h.cdn."
S DepthToDudrock
S SollT•• ture
S HlnSlop.
S H•• Slop.
S WIt.rTb
I
I
o
'u •
'b.
'0.
'all
'pet UVd
·pct=bur
·pct_•• r

al ..

I

( .. t(UCCU(.pA~J

101



IrilllsaLpn, primsal.plu

uQd_clble - uIJd_clble , uc ' OI.tToHod'lll • DJ.. UtoadT.ctor
bur clble - bur cobl•• be ' OI,tTollod'lll DJ _tAo.dr.ator
oor·coble - oer-coble • ec ' OI.tTollodelll • DJatlloadraotor
u9d=.tructura - uOd:,tructur•• u' OlstToHodoll1 , Dt. Ulo.ae:trAotor
buc_Itructure - bur_atructure t bs Dlat ToHod.. (II Di .. t.AD.dr,.ctor
•• r ,tructuro - .'1' ,tructure ••, , DlltTollodell1 Di. tAo.MAO tor

fClbJ e .p",! ~nholeColt - ~nholeCo't • IlI\ ' OlstToHodell1 Di. tJto. dF.a 0 tor

c.bl._~OJt ~ tmp

term_colt - t.(~_COJt • tap

Ind It

(tel.jll.tl.poJ~)

~lnk cost. t (,tructure cost t c.lble co,t)
01.t101lodolll ' DJltAo.dTlotor

It tl IIne'lll > ""It then
tap - coil tl teralnal coat tn

po,. VorIOble.: -
dlO Ilna'lll
'n96
'nH

link cost

else
tap • oc24
n9' • 0
nH - I

end If

w•• cutlll - true
.nd It -

end 1 f
next 1

ne.t -t:

proo6dur. peun•
p••••d vorloble.:
n I nulAbltc of iJOdt:.J J
to

·cut_oed

(J( ructur .P.J~Jt.p • coli Itruatuce aalt t~

p•• ' variable.! -
9999
o
dln.lty
SII.hordno"
SII.DlpthToledroek
SII.SoIITe.. turo
III1.HlnSlope
SII.Huslope
511 • lilt e rTb
I
I
o
'u.
'b.
'0.
'ah
'pct_uQd
'pet_bur
·pet_A."

It t1 lin.. III ) ""It then
tap. coil tood oablo ooet

po" v.rl'ble.t-
t1 IIn.. ,11
density
t I
·ue
'be
'.C
'uf
'bf
• 0 f
pct.uQd
;>ct.bur
pct.o ..

.tructurl cost - tap

.nd If

.15e
t ..p - coil teed aoble OOlt

p••• vorlabl •• ,-

""d.Il,lt Y
t_1
'uc
'bc
'oc
'uf
'bf
'.t
pet uIJd
pet-bur
pct ... r

IClbh .p"'} locol vorlobl .. :
totAl_cuts
cut_n....
wlS cut
I -

j
cut_' t

tot. i_cut. - 0

for 1 - I to n
cut_ord(ll • 0

ne.t
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rilllsol.plIS

cut_nua •

tor I • I to n
waa_cutlll • lalll

neKt

rep.at
lor I - 2 to n

11 not Iwu cut 1111 ttlln
cut it : true
for-j - 2 to n

If notlwaa cutljll th.n
It toT,,-1 th.n

-cut It • hla •
• nd It -

• nd If
n.xt j

If cut It ttl.n
cut ordlll • cut nua
wat-cutlll - true
totil cutt • total cutt • I

.nd If - -
Ind 1l

nut I

cut_O UM - cut_"UM t 1

until total_cut. - n - I

'roo...... pd. tc_
p••••d yail.bl •• ,
n I nullONC of nodll. including pcllUry SAl I
"tx I upper trhll,h ot dhunci IUtrbl
, fcc. I JIlt 01 5All. ,,/th II - prilUry I
,-to I .dn, lortllcd Hnl. Iroa preYiou. aicroodd.
'dl I dlltlnci troa elch 5Al to next nod. I
'd2p I dlat.nel to prllUcy (coa I.ch SAf I

10cII con.Untal
dlar,a • ttttttttt.,

local varlabl.t.
I
j
k
I
a
b
c
aln
dltt
dllt2
coat

10j

primsal.pas

tor I • I to n do
alll • trul
bill - 0
elll - dlu,a
dllll - .Iro

nlxt

cl1l • 18.0

d2plll - ..ro

for I - 2 to n
d2plll • "tx III III

next

j •

(or 1 • 2 to n
aln - dlar,1
for k - 2 to n

It (k <> it ttlln
It alkl ttl.n

dlat - dauljllkl
COil - dlat
1l coil < clkl ttl.n

elk) - cost
dllkl - dlst
b I kl - 1

Ind It
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toe I - 2 to n do
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n.xt
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DI.t ToPel ..ary
Cut,
I
1

'.

prlmsul.pns

n - nuabe,_o(_S"le
W:.':.. ...
, troa· fcoa
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lec. COlt - .ero
link-coat •••~
uC)d clble •••~
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next

( Flr,t, .et up dl,tAnce I04trlx between SAl•... )
tor I - I to nunber at SAl.

tor 1 - I to nUMber_ol_'A'a do
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(prJ_uI.JU"

101 101



rlllirlnl.paj lemlinal.paj

l"dUA1.pAI

ee. Cunetlona aee uaed outllde of thll aadule,

flble tltalnal COlt Cn
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eo_t - &lOJ, , n2016 , b20JI • 12016 ••'72 • n672
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nu~er of ler"'lna1. of each .lle. u.lng Inceger la.rch. I
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